Introduction {#Sec1}
============

The theory of variational inequalities (inclusions) is quite application oriented and thus developed much in recent years in many different disciplines. This theory provides us with a framework to understand and solve many problems arising in the field of economics, optimization, transportation, elasticity and applied sciences. A lot of work considered with the ordered variational inequalities and ordered equations was done by Li *et al.*; see \[[@CR4], [@CR6], [@CR8], [@CR9]\].

The fundamental goal in the theory of variational inequality is to develop a streamline algorithm for solving a variational inequality and its various forms. These methods include the projection method and its novel forms, approximation techniques, Newton's methods and the methods derived from the auxiliary principle techniques.

It is widely known that the projection technique cannot be applied to solve variational inclusion problems and thus one has to use resolvent operator techniques to solve them. The beauty of the iterative methods involving the resolvent operator is that the resolvent step involves the maximal monotone operator only, while other parts facilitate the problem's decomposition. Most of the problems related to variational inclusions are solved by maximal monotone operators and their generalizations such as *H*-accretivity \[[@CR10]\], *H*-monotonicity \[[@CR11]\] and many more; see *e.g.*, \[[@CR12]--[@CR17]\] and the references therein.

Essentially, using the resolvent technique, one can show that the variational inclusions are commensurate to the fixed point problems. This equivalent formation has played a great job in designing some exotic techniques for solving variational inclusions and related optimization problems.

We initiate a study of a system of generalized ordered variational inclusions in real ordered Banach space. We design an iterative algorithm based on the resolvent operator for solving system of generalized ordered variational inclusions. We prove an existence as well as a convergence result for our problem. For more details of related work, we refer to \[[@CR2], [@CR18]\] and the references therein.
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The following well-known definitions and results are essential to achieve the goal of this paper.
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Lemma 2.1 {#FPar6}
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Formulation of the problem and existence results {#Sec3}
================================================
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This problem is called a system of generalized implicit ordered variational inclusions (in short SGIOVI). Here, we discuss some special cases of SGIOVI ([3](#Equ3){ref-type=""}). If $\documentclass[12pt]{minimal}
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Now, we mention the fixed point formulation of SGIOVI ([3](#Equ3){ref-type=""}).
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Proof {#FPar17}
-----

The proof follows from the definition of the resolvent operator ([1](#Equ1){ref-type=""}). □

Main results {#Sec4}
============

In this section, we present an existence result for the system of generalized implicit ordered variational inclusions (in short SGIOVI), under some apt conditions.
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                \begin{document} $$\begin{aligned} 0 \leq& S(p_{1},q_{1}) \oplus S(p_{2},q_{2}) \\ =& \bigl(R_{A, \lambda}^{N_{0}(p_{1},g_{2}(\cdot))} \bigl[A+ {\lambda } \bigl(w_{2}\oplus F_{2}\bigl(p_{1},f_{2}( \cdot)\bigr)\bigr) \bigr](q_{1}) \\ &{} \oplus R_{A, \lambda}^{N_{0}(p_{2},g_{2}(\cdot))} \bigl[A+ {\lambda } \bigl(w_{2}\oplus F_{2}\bigl(p_{2},f_{2}( \cdot)\bigr)\bigr) \bigr](q_{2}) \bigr) \\ \leq& \bigl(R_{A, \lambda}^{N_{0}(p_{1},g_{2}(\cdot))} \bigl[A+ {\lambda } \bigl(w_{2}\oplus F_{2}\bigl(p_{1},f_{2}( \cdot)\bigr)\bigr) \bigr](q_{1}) \\ &{}\oplus R_{A, \lambda}^{N_{0}(p_{1},g_{2}(\cdot))} \bigl[A+ {\lambda } \bigl(w_{2}\oplus F_{2}\bigl(p_{2},f_{2}( \cdot)\bigr)\bigr) \bigr](q_{2}) \bigr) \\ &{}\oplus \bigl(R_{A, \lambda}^{N_{0}(p_{1},g_{2}(\cdot))} \bigl[A+ {\lambda} \bigl(w_{2}\oplus F_{2}\bigl(p_{2},f_{2}( \cdot)\bigr)\bigr) \bigr](q_{2}) \\ &{}\oplus R_{A, \lambda}^{N_{0}(p_{2},g_{2}(\cdot))} \bigl[A+ {\lambda } \bigl(w_{2}\oplus F_{2}\bigl(p_{2},f_{2}( \cdot)\bigr)\bigr) \bigr](q_{2}) \bigr) \\ \leq& \mu_{2} \bigl[ \bigl(A(q_{1})+ {\lambda} \bigl(w_{2}\oplus F_{2}\bigl(p_{1},f_{2}(q_{1}) \bigr)\bigr) \bigr) \\ &{}\oplus\bigl(A(q_{2})+ {\lambda}\bigl(w_{2}\oplus F_{2}\bigl(p_{2},f_{2}(q_{2})\bigr) \bigr)\bigr) \bigr] \oplus\delta_{1} (p_{1}\oplus p_{2}) \\ \leq& \mu_{2} \bigl[A(q_{1})\oplus A(q_{2}) + \lambda \bigl(F_{2}\bigl(p_{1},f_{2}(q_{1}) \bigr)\oplus F_{2}\bigl(p_{2},f_{2}(q_{2}) \bigr) \bigr) \bigr] \\ &{} \oplus\delta_{1}(p_{1}\oplus p_{2}) \\ \leq& \mu_{2} \bigl[\lambda_{A}(q_{1}\oplus q_{2}) + \lambda\bigl(\alpha _{1}'(p_{1} \oplus p_{2}) +\alpha_{2}'\lambda_{f_{2}} (q_{1}\oplus q_{2})\bigr) \bigr]\oplus\delta_{1}(p_{1} \oplus p_{2}) \\ =& \mu_{2} \bigl[\bigl(\lambda_{A}+\lambda \alpha_{2}'\lambda _{f_{2}}\bigr) (q_{1} \oplus q_{2}) + \lambda\alpha_{1}'(p_{1} \oplus p_{2}) \bigr]\oplus\delta_{1}(p_{1}\oplus p_{2}). \end{aligned}$$ \end{document}$$
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Convergence analysis and iterative algorithm {#Sec5}
============================================

This part of the article is associated with the construction of an iterative scheme as well as the strong convergence of the sequences achieved by the said scheme to the exact solution of SGIOVI ([3](#Equ3){ref-type=""}).
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Lemma 5.1 {#FPar20}
---------

\[[@CR17]\]
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Theorem 5.2 {#FPar21}
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Proof {#FPar22}
-----
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Conclusion {#Sec6}
==========

System of generalized ordered variational inclusions can be viewed as natural and innovative generalizations of the system of generalized ordered variational inequalities. Two of the most difficult and important problems related to inclusions are the establishment of generalized inclusions and the development of an iterative algorithm. In this article, a system of generalized ordered variational inclusions is introduced and studied which is more general than many existing systems of ordered variational inclusions in the literature. An iterative algorithm is established with the ⊕ operator to approximate the solution of our system, and a convergence criterion is also discussed.

We remark that our results are new and useful for further research and one can extend these results in higher dimensional spaces. Much more work is needed in all these areas to develop a sound basis for applications of the system of general ordered variational inclusions in engineering and physical sciences.
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